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DEVICE FOR CONTROLLING OPENING/CLOSING OF MOVABLE BODY 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0013] 

One embodiment of the present invention will be described hereinafter 
with reference to the accompanying drawings. 

FIG. 1 shows an opening/closing control device 1 according to the 
present invention. The opening/closing control device 1 includes a cuboid 
metal casing 4 having an open top surface. A cylindrical cam member 5 
made of, for example, plastic, a driven member 8 made of plastic and a 
compression coil spring 9 are housed in the casing 4. A diameter of the 
cylindrical cam member 5 is generally equal to an inner dimension of the 
casing 4. A rear portion of a rotating shaft 3 is fitted into a central hole of 
the cam member and fixed with a pin 10 and a front portion 3a of the rotating 
shaft is typically formed with an irregular-shaped cross-section. 
[0014] 

A through hole 11 is provided in a front side wall of the casing 4, a 
diameter of the through hole 11 being greater than that of the rotating shaft 3. 
The rotating shaft is projected forward in a horizontal direction from the front 
side wall 12 of the casing 4. The driven member 7 opposing to the cam 
member 5 can be of a rectangular shape, for it does not rotate but just moves 
forward and backward in the casing 4. A width of the driven member 7is 
generally equal to the inner dimension of the casing 4. A projection 7 
abutted with cam inclined faces 6 is made by inserting a metal strip into the 
driven member 8 made of plastic. The front edge of the projection 7 is 
formed with a semi-circular cross-section so that the projection 7 can slide 
over the cam inclined faces when the driven member 8 rotates. As is obvious 



from Figs. 5 and 6, the projection 7 is in the form of plate and a width of the 
projection 7 is generally equal to the diameter of the cam member 5. 
[0015] 

The coil spring 9 is arranged between the driven member 8 and a rear 
side wall 13 of the casing and urges the driven member forward. In order to 
allow the use of the coil spring 9 whose free height is as high as possible, a 
part of the coil spring 9 is inserted into a blind foramen in a rear side surface 
of the driven member 8 as shown in the drawings. One or a plurality of spacers 
for elasticity adjustment (not shown) may be arranged between the coil spring 
9 and the rear side wall 13 of the casing if desired. 
[0016] 

The inclined face 6 of the cylindrical cam member 5 is, as shown in 
FIGS. 4 to 6, formed along a circumferential direction in a rear end surface of 
the cam member 5. The driven member 8 is coaxially arranged with the cam 
member 5 and the width of the projection 7 is generally equal to the diameter 
of the cam member 5. Therefore, the cam inclined faces 6 are formed 
symmetrically relative to the center of the cam member 5 and arranged 
radially outwardly from the center of axle of the cam member 5 so that the 
front edge 14 of the projection is constantly in line contact with the cam 
inclined faces 6 (see FIG. 5). In general, the cam inclined face 6 is formed 
so that, when viewed from side, a region corresponding to from a 
perpendicular open position to an obtuse open limit position (relative to a 
main body) of a display unit 2 is deep, with the position corresponding to the 
perpendicular open position of the display unit being the deepest portion 15. 
When the display unit rotates about 30 degrees counterclockwise from the 
deepest portion 15, the display unit reaches the open limit position. At this 
point, a side surface of the projection 7 contacts a raised wall portion 16 of 
the cam inclined face 6. From the deepest portion 15, the cam inclined face 
6 rises gradually in a clockwise direction. About 90 degrees clockwise from 



the deepest position 15 is an inclination end position 17 corresponding to a 
closed position of the display unit. In order to attain a pop-up feature of the 
display unit 2, a steeply rising portion 6a is formed in the cam inclined face 6 
immediately before the end position 17. 
[0017] 

The opening/closing control device 1 according to the present 
invention is mounted, for example, as shown in FIG. 2, in a lower projecting 
part 22 of the display unit 2 of a laptop computer 21. As shown in FIG. 3, a 
rectangular hollow portion 23 for receiving the opening/closing control device 
1 is formed in the lower projecting part 22. A backing plate 25 is fixed on 
an adjoining side wall of the main body 24 as a main mounting body. The 
backing plate 25 is provided with an irregular-shaped hole 26 having the same 
shape as the cross-section of the front portion 3a of the rotating shaft 3. 
Another rotating shaft 27 is fitted pivotally beforehand through a well-known 
means. The opening/closing control device 1 is received in the rectangular 
hollow portion 23 and, after the front portion 3a of the rotating shaft 3 is 
fitted into the irregular-shaped hole 26, the opening/closing control device 1 
is bolted to the lower projecting part 22 through a mounting bracket 28. To 
be more specific, the mounting bracket 28 having a U-shaped cross-section is 
bolted to a side wall of the casing 4, with a L-shaped fold 29 of the mounting 
bracket covering the open top surface of the casing 4. As a result, the 
opening/closing control device 1 is arranged coaxially with the rotating shafts 
3 and 27 of the display unit 2 in a horizontal direction. 
[0018] 

When the display unit 2 of the laptop computer 21 is opened or closed, 
the opening/closing control device 1 is rotated with the display unit 2, to be 
more specific, the casing 4 and the driven member 8 are also rotated. At 
this time, the cylindrical cam member 5 remains stationary in the casing 4 
since the rotating shaft 3 is fitted into and fixed in the irregular-shaped hole 



26 in the backing plate 25. Since the driven member 8 is constantly urged 
forward by the coil spring 9 in the casing 4, opening/closing movement of the 
display unit 2 can be controlled appropriately by the pressing force of the coil 
spring 9. 
[0019] 

As the driven member 8, more specifically the projection 7, moves 
back and forth along the cam inclined face 6, compression stress of the coil 
spring 9 changes according to the rotation position of the driven member. As 
is obvious from FIGS. 4 to 6, since the cam inclined face 6 gradually descends 
from the inclination end position 17 in the counterclockwise direction, the 
compressive stress of the coil spring 9 is gradually reduced as the display unit 
2 is being opened. As a result, the display unit can be opened smoothly. 
Since the cam inclined face 6 is deep in the region between the deepest 
portion 15 located 90 degrees counterclockwise from the inclination end 
position 17 and the open limit position, the compressive stress of the coil 
spring is relatively small in this region. Owing to this feature, the display 
unit 2 can be easily rotated or stopped at any position between the generally 
perpendicular open position and the open limit position. Since the side 
surface of the projection 7 contacts the raised wall portion 16 at the open limit 
position located about 30 degrees counterclockwise from the deepest portion 
15, the display unit 2 stops completely at the opening angle of about 120 
degrees. When the display unit 2 is being closed, on the other hand, the 
cam inclined face 6 gradually rises in a clockwise direction from the deepest 
position 15 to the inclination end position 17. As a result, the compressive 
stress of the coil spring 9 increases gradually as the opening angle of the 
display unit 2 is reduced, thus preventing the display unit 2 from being shut 
rapidly by its own weight. 
[0020] 

Since the cam inclined face 6 steeply rises just before the inclination 



end position 17, the projection 7 of the driven member 8 cannot make a stop at 
this steeply rising portion 6a, and instead slightly goes back in a 
counterclockwise direction. As a result, the display unit 2 does not make a 
complete contact with a surface of the main body 24 when the display unit is 
closed, whereby providing what is called a pop-up feature. The pop-up 
feature allows the display unit 2 to slightly pop up from the main body 24 
immediately when a lock mechanism (not shown) is disengaged, thus making 
opening and closing of the display unit 2 easier. 



